Materials and Methods
The fish used in the present study is the snake-head fish (Channa argus) , a freshwater teleost, belonging to Channidae . Urinary collection was conducted on 72 snake-head fishes of 110-625gm body weight . These fishes included both sexes. The following simple method was devised to collect urine from fish ( Fig. 1) . Small polyvinyl tube was used to close the urogenital pore . The size of this tube was 4-5cm in length and 2-4mm in diameter, and the posterior part of the tube was plugged with paraffin .
Anterior part (about 5mm) of this tube was inserted into the urogenital pore for closing .
To protect separating from fish body , the polyvinyl tube was fixed at anal fin by tying with sutural thread. By this operation, the urogenital pore was closed and considerable amount of urine was stored in the urinary bladder. Usually next day after the operation, the following collection was conducted. The other small polyvinyl tube attached to the syringe was inserted into the urogenital pore and the urine stored in the urinary bladder was sucked into the syringe. On the other hand, blood was collected from the duct of Cuvier or the fourth afferent branchial vessel of each fish.
PH and osmotic concentration of urine and blood serum were determined using the Beckman pH meter (Model G) and the freezing-point osmometer (Advanced Instruments, Inc. U.S.A.), respectively. Total calcium of urine and blood serum was determined following the colorimetric method of YANAGISAWA7). Furthermore, to examine the effect of carbonic anhydrase inhibitor on the urinary pH of fish, 12 fishes were injected intraperitoneally with 10mg of Diamox (2-acetylamine-1, 3, 4-thiadiazole-5-sulfonamide). About 24 hours after the injection, urine and blood serum were collected for examination. Uninjected 10 fishes were used as the control.
Results and Discussion
Urinary collection:
Collecting 2-5ml of urine from the snake-head fish was very easy by the simple method described above. Table 1 shows 10 samples of urinary collection obtained from the present study. The maximal volume of urinary and appears useful, though various methods were reported1-5) .
2. Urinary pH: In the 11 intact snake-head fishes , mean value of urinary pH was 6.28 (Table 2) . HODLER et al8) reported that the urinary pH of catfish , Ictalurus nebulosus and sculpin, Myoxocephalus scorpius was 6 .37 and 6.25, respectively . Ac cordingly, the value of the urinary pH obtained in the snake -head fish is similar to that of catfish and sculpin, and seems to be reasonable. On the other hand, average value of serum pH in the snake-head fish was 7.53 (Table 2) . 3. Urinary and serum calcium level: Total calcium levels in the urine and serum of the snake-head fish were 1.55 and 6.11mEq/L, respectively ( Table 2) The osmotic concentration of the urine in the snake-head fish was determined as 49.7mOsm/kg water on an average. This value in the serum of the snake-head fish was 282.4mOsm/kg water. Accordingly, as in other fresh-water fish, the urine of the snake-head fish was hypo-osmotic to the blood serum.
5. Effect of Diamox on urinary pH: Average values of urinary and serum pH of the snake-head fish injected with Diamox were 7.32 and 7.43, respectively. On the other hand, mean value of the urinary pH in the control fish was 6.41 (Table 3) . 
